Remarks and auxiliary theorems Let N be any fixed even positive integer, 1\ T M -any real number, M > 1. The functional (2) JH(?) = Re Ajjp, P € S(M), is continuous, whereas the class S(M) -compact; consequently, the family of functions for which this functional attains its maximum is non-empty. This family will be denoted by
It is self-evident that, if P e S(M), then, for each e e < 0, 2tc) , the function PQ(z) = e-i0 P(e i8 z), z € E, also belongs to the class S(LI).
Hence it immediately appears that, if F 6 ifjjiM), then, for 9= , 3-0,1,2,... ,N-2, the function ?e also belongs to 9^(11).
Moreover, note that, for each function F e we have: Re A^, = A^. Proof.
First of all, let us observe that, if F is a function of the class S, than, for each number a, 0 < a. < 1, the function F a (z) =-^F(oiz) = z +aA 2p z 2 + ... +a n " 1 A nî ,z û + ...
is holomorphic and univalent in the diso | z | < ^ ; so it also belongs to the class S. Suppose, despite of the proposition, that there exists a function F Q e S such that Re A^p > n.
It follows from the above remark that, for «o --^îri-Â-r 0 (0 < o( 0 <l)t tiie function F belongs to S. But a o Re A -= n, so, in accordanoa with the assumption,
This contradicts the fact that the function EL is holocx. The proof will be carried out for N = 6. In doing this, essential use will be made of the following Federson result [6] : for each function F e S, the estimation (4)
Re A 6p K 6 holds, with that equality in (4) takes place only for functions (3) (K = 6, j = 0, 1j 2, 3, 4). So suppose that, for N = 6, the proposition of the lemma does not hold. Then there exists an increasing sequence (M. ). and, in consequenoe, =6. So F is one of Koebe functions (3), which contradicts (6) .
For N > 8, in view of an additional assumption and Lemma 1 , our reasoning runs in the same way as that for N = 6.
Let N still be any fixed even positive integer, N £ 6, In the sequel, we shall assume (similarly as in Lemma 2) that, for N > 8, the only functions in the class S, for which Re Ajjj, = N, are functions (3) . Denote
where M^ is the constant defined in Lemma 2. Let us divide family (7) into the following N-1 subclasses (6) = |f e F" i (2j-1) 4 Arg A 2p < -jj^j-(2d+1)}, J-0,1 N-2, which is relevant for our further considerations, We carry out the proof by oontradiction, fixing (with no loss of generality), for instance, j « 0. In this case it suffices to make use of the compactness of the class S and the Pederson result (for N = 6), or Lemma 1 (for N > 8).
Fundamental theorems
Let us proceed to fundamental theorems on the images of the disc E, obtained by extremal mappings belonging to the families 3" W (M), where M is sufficiently large.
• * Theorem 1. There exists a constant Mg (Mg > 1) such that, for each M > Mg, any function W = F(z), z e E, of the class S(M), for which the functional J 6 (P) = Re Ag pt F 6 S(M), attains its maximum, maps the disc E onto the disc |W|<M from which exactly one analytic arc issuing from some point Wqp on the circle |W| = M has been removed. Proof. 1) We shall first factorize, for K sufficiently large, both sides of a suitable equation of extremal functions.
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A.Zielinska We have demonstrated that, if M > M*, then, for any function P e 7g(M), the function w = f(z) = ^ P(z), z e E, satisfies equation (9) in which the functions and are of forms (15) and (14), respectively, 2) We shall now make use of the well-known Royden theorem (L8], p.660) by which each function w = f(z) = -^P(z), z e E, where P e 3*g(M) , M > 1, maps the disc E onto the disc [w|<1 lacking a finite number of analytic arcs ,1g,... (k = k(f), k > 1) with the following properties ( [9] ) parts III and IV)s 1° The arcs l^...,^ run in the disc [w|<1, with the exception of, at most, the}.r ends. 5° Each common point of an arc and the circle | w| = 1, or of two arcs, is a zero of function (10) . The number of arcs defined by equation (16), meeting in such a zero, depends on the multiplicity of the zero; in particular, in a double zero four arcs (16) meet, forming one with another, respectively, angles of measure IT (|CSG, part III).
6° At least one of ends of each arc is a zero of function (10) .
Let us take any function P e 9"g(M), where M > Mg, and A its correspondent function w = f(z) = jjj-F(z), z e B. We shall show that the number k of arcs as described is equal to 1. Note that, according to property 3°» at least one of the arcs l^,...,^ must have a point in common with the circle |w| = 1. Without loss of generality, let us assume that it is the arc 1^. In view of 5°, the common point of the arc and the circle [w| = 1 is a zero of function (15), and thereby, it is the point Since on the circle | w | = 1 condition (16) is satisfied, two of the arcs described in property 5° are area of this circle, forming each with the other an angle of measure 3T. Consequently, only one aro, namely , may enter the interior of the circle. Besides, it follows from 5° and (15) that no other arc (^»...»l^) has a point in common with the circle |w| = 1. So, in accordance with 3°, the union of arcs lp,...,!^ is the empty set, or any of these arcs has a point in common with the end of the arc lying in the diso | w| <1. Thè second clause of this alternative, however, cannot hold since such a common point would be a zero of function (15) , and thus, one of the points w^p, m = 1,2,3,4. This is imposable since each of these points is an interior point of the domain f(E).
*
We have thus proved that, if M > Mg, then, for any function F 6 7"g(M), the function w = f(z) = ^-F(z), z e E, maps the disc E onto the disc |w| <1 from which exactly one analytic arc issuing from some point WQJ, on the circle j w | = 1 had been removed.
Hence we immediately obtain the proposition of the theorem. 
